Mitochondrial ATP synthase subunit c storage in the ceroid-lipofuscinoses (Batten disease).
The ceroid-lipofuscinoses (Batten disease) are neurodegenerative inherited lysosomal storage diseases of children and animals. A common finding is the occurrence of fluorescent storage bodies (lipopigment) in cells. These have been isolated from tissues of affected sheep. Direct protein sequencing established that the major component is identical to the dicyclohexylcarbodiimide (DCCD) reactive proteolipid, subunit c, of mitochondrial ATP synthase and that this protein accounts for at least 50% of the storage body mass. No other mitochondrial components are stored. Direct sequencing of storage bodies isolated from tissues of children with juvenile and late infantile ceroid-lipofuscinosis established that they also contain large amounts of complete and normal subunit c. It is also stored in the disease in cattle and dogs but is not present in storage bodies from the human infantile form. Subunit c is normally found as part of the mitochondrial ATP synthase complex and accounts for 2-4% of the inner mitochondrial membrane protein. Mitochondria from affected sheep contain normal amounts of this protein. The P1 and P2 genes that code for it are normal as are mRNA levels. Oxidative phosphorylation is also normal. These findings suggest that ovine ceroid-lipofuscinosis is caused by a specific failure in the degradation of subunit c after its normal inclusion into mitochondria, and its consequent abnormal accumulation in lysosomes. This implies a unique pathway for subunit c degradation. It is probable that the human late infantile and juvenile diseases and the disease in cattle and dogs involve lesions in the same pathway.